The inter-relationship between health-care research, policy and service development is convoluted and difficult to articulate. This paper describes a framework for planning research into a range of ophthalmic conditions differentially associated with specific ethnic groups. It discusses the utility of the 'ShahCross Model' in mapping development of a glaucoma research project, and communicating its implications for local eye-care policy and ophthalmic services directed towards detection and management of primary open-angle glaucoma in the African-Caribbean population in the UK. Eye (2006) 20, 988-997.
Introduction
Important priorities in health-care policy involve confronting ethnic disparities in uptake and provision and ensuring effective access for black and minority ethnic groups (BME) to services that are culturally sensitive and competent. 1, 2 It is also acknowledged that specific disease burdens are sufficiently great in some ethnic groups to justify increased attention from researchers, health professionals, and policy makers. The problem of glaucoma in the African-Caribbean population is an example of one such disease burden. 3 Other key policies include reorienting service provision around users, and coordinating care across conditions, providers and settings. 4, 5 The Shah-Cross model Inevitably, research that addresses such inter-related issues has a diverse audience of stakeholders interested in its process and outcomes. However, the tension between making research findings accessible and comprehensible without losing the complexity, poses a challenge to communication. 6 Enabling researchers, policy makers, service providers and users to stay orientated to the research process and develop their thinking around emergent findings can present a dilemma. In this paper we describe how, as part of a multidisciplinary team researching into AfricanCaribbean glaucoma, we devised an orientating frameworkFthe Shah-Cross modelFfor sharing our perceptions, defining objectives and planning research activities within the research team, and communicating our findings to other stakeholders. A key value of the Shah-Cross model lies in providing a graphic representation or map, on which to draw links between emergent research findings and their implications for eye-care policy and service development. In this respect it has proved a dynamic tool in dissemination. To illustrate the model's evolution and potential application, we present some initial findings from the Birmingham Research into Glaucoma and Ethnicity (ReGAE) Project, a collaborative, multiphase programme of research aimed at reducing the risk of preventable glaucoma blindness and visual impairment in AfricanCaribbeans living in Birmingham UK.
Key elements of the model
To help visualise the inter-relationships between research objectives, activities and outcomes we drew three maps representing research (Figure 1a) , policy (Figure 1b) , and service development (Figure 1c ). These make up the basic elements of the Shah-Cross model. In relation to each we conceptualise three overlapping territories making up the terrain. The peripheral areas of overlap in each map indicate foci for specific activity, while the central areas represent ethnically sensitive practice in terms of research, policy making and service development, respectively. Below, we relate AfricanCaribbean glaucoma to the research map (Figure 1a) . We then go on to consider some preliminary research findings in terms of the policy and service development maps (Figure 1b and c) , to illustrate the model's value in facilitating communication and interaction between relevant stakeholders.
Using the model to structure the ReGAE Project
We began by customising the research map to reflect the context of the ReGAE Project. The territories making up the research terrain for African-Caribbean glaucoma were identified as eye-care service provision, primary openangle glaucoma (POAG) pathogenesis, and the relationship of ethnicity to these two factors. These defined the rationales for specific objectives and research activities associated with areas of overlap between these territories.
Ethnicity and eye-care services (Figure 2) The glaucomas are a group of eye diseases with a characteristic, intraocular pressure dependent,
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Critical reflection progressive optic neuropathy, which leads to irreversible visual loss. Adult onset POAG is a major cause of visual impairment and avoidable blindness in black people.
Patients with established optic nerve disease at the start of treatment are significantly more likely to become blind. 7 Despite this, glaucoma in African-Caribbeans remains underdetected and they continue to present late to the HES with advanced and irremediable optic disc damage. [7] [8] [9] Ethnic origin accounts for some, but not all of an association between socioeconomic status and late presentation and a strong association has been reported between African-Caribbean origin and late presentation. 10, 11 Given that glaucoma blindness is avoidable with early detection and treatment, investigating the overlap between ethnicity, access, and utilisation of eye-care services is a key focus of research activity to prevent unnecessary numbers of black people continuing to become blind as a result of POAG.
POAG pathogenesis and ethnicity (Figure 3)
People of African-Caribbean descent have been shown to be up to eight times more likely to develop POAG compared to people in other ethnic groups. The disease appears 10-15 years earlier than in people of other ethnic origin and family history is an important risk factor. [12] [13] [14] [15] [16] [17] Clinical observations of ethnic differences in POAG were first recorded over 60 years ago. However, there are still no clear answers as to why black people experience a disproportionate burden of glaucoma blindness and visual impairment. 16 In people of all ethnicities, the early to middle phase of POAG is usually asymptomatic. Loss of visual field does not appear until the disease is well established, by which time 30-50% of the optic nerve may have been irrevocably damaged. 18 Early case detection is crucial to preventing blindness, however, standard methods for detection tend to generate a high number of false positives. The overlap between POAG pathogenesis and ethnicity represents the fact that in the African-Caribbean eye early detection is particularly problematic, because its phenotypical parameters (the anatomical or structural components of the eye involved in POAG pathogenesis) have yet to be clearly defined. Thus, family mapping of POAG in the local community accompanied by research into clinical phenotyping and genotyping are important research foci. An additional problem in the management of African-Caribbean glaucoma is that the disease process itself is often more aggressive, and can be more refractory to medical and surgical therapy when compared to glaucoma in white populations. 7 Analysis of the clinical effectiveness of glaucoma interventions is an important part of the ReGAE Project.
POAG pathogenesis and eye-care services (Figure 4)
In the UK approximately 80% of referrals to the hospital eye service (HES) originate from routine sight tests by optometrists in the primary eye-care service (PECS). Yet, only about 33% of routine suspect glaucoma referrals to the HES are subsequently found to have glaucoma. 19 Difficulties with optic disc assessment are implicated in the high percentage of false positives. 20 Clear definition of the normal range of phenotype for the AfricanCaribbean eye would help reduce this and facilitate early detection. Additional training in optic disc assessment and glaucoma management could assist in reducing HES referrals and freeing up ophthalmologist time. 21, 22 Therefore, investigating case finding and referral patterns, as well as scoping the knowledge and skill development needs among local community optometrists are necessary research activities.
Sequencing research activities (Figure 5)
Although the research territories described could be investigated simultaneously, in fact they have a sequential dimension, influenced by the patient-centred policy agenda. This defines a new role for patients and public in planning, developing, and evaluating health-care services and related research. Transition to this new role requires a different way of thinking and behaving on both sides. 23 However, as with any step into unfamiliar territory, 'without a reasonably well-established sense of basic trust, it is difficult to move ahead'. 24 What Bhopal (1997) 25 describes as 'the 'inglorious history' of racialised research' has been fundamental to concern about the need to build trust in the research process within BME communities, and engage in ethnically sensitive research, policy making and service development. Khaliq Eye the overlap between ethnicity and local eye-care services was indicated as the starting point of our research for two reasons. Firstly, it could facilitate involvement of the local community in the clinical aspect of the ReGAE Project (family mapping of glaucoma and phenotyping of the African-Caribbean eye by a research optometristFan intrusive procedure). Secondly, the issues raised by the participants would inform subsequent attempts to scope the development needs of relevant eye-care professionals.
Linking ethnically sensitive research, policy and service development: examples from the interview study y.while our increasingly sophisticated technology can facilitate diagnosis, patient and community benefit does not follow if no assessment occurs. To encourage regular review, the community needs to know about glaucoma and the benefits of early detection. Without awareness, this seems unlikely.
Investigations into glaucoma awareness have drawn predominantly on informed, clinic-based populations of mainly white ethnicities. There is a need to explore perceptions of those at risk, and potentially less informed, outside the HES. 29 In particular, there is a need for differential exploration involving those at greater risk of avoidable blindness at an early age. Therefore, we began Phase I of our research with a qualitative interview study involving African-Caribbean participants outside the HES. Since community optometrists are currently the key professionals associated with glaucoma detection, we focused not only on the extent of glaucoma awareness 'But when you go for tests they say you need glasses and I'm thinking 'Hold on, why's that? The thing is, I can see perfectly, I don't see a problem, but they find the problem' 3:F42 'I think it was the full works I had, and also for the glaucoma*. I think he dropped things in my eyesythe pressure's quite good. It was 10 or 11 which is very good he says.' 21:F30** 'I went to one of those conveyer-belt opticians and the service was awful. You felt like a commodity, and it was so quick it was unbelievable. So I went back to my regular [independent] optician.' 19:F42 'the [express] eye check, it was a very quick one. This independent guy, he seems to take more timeyso I always leave with a clear understanding of whether my eyes have improved or got worse' G2:M39 'I was at collegeythe glasses made a big difference and now I can see the world like everyone else...if I didn't have those headaches I would never have gone to the opticians. I would still be thinking, you know, the world's a blur!' G1:M43 'Yeah and checking the back of my eyeball or whatever. I don't know what she's looking for, but she's checking it for my eye health, making sure your OK.' 16:F43 'I thought I had to go to the doctor firstyI just see this woman about glasses and she said I couldn't go there [optometrist] unless the doctor send you.' 10:F44 *Extracts annotated with interview number or group number (G), gender and age of participant **The term 'glaucoma' was used in preference to POAG throughout the interviews ***In lay usage little distinction is made between the terms 'optician' and 'optometrist'. Both terms were used interchangeably during interviews to refer to primary eye-care practitioners visited by participants.
Box 2 Examples of perceptions of the primary eye-care service arising from the study 'I used to think that you just go blindyit just shut off, you just went blind. I never knew that you began to get the problem.' G2:M61* 'They don't understand it [glaucoma]** themselves. It's sort of like a taboo subject really, isn't it, illness? They really don't talk about ityyou just say 'I've goty' end of story.' 15:M38 y.my father was diagnosed with the glaucomayThe ins and outs of glaucoma I don't know, but I know it's to do with your eyes. But that is the only thingy.you need to wear glasses, that's the long and short of it as far as I know. G1:M41 'We look at it as if we're gonna get it when we're older. We look at is as (grandmother) has that because she's old.' 26:F36 'ytheir reaction is something like, 'isn't that something that old people get, nah!' ya lot of the people that I relate to at the gymyobviously a lot of them are Black, but they just looked upon it, 'No, no, that's for old people'.' 27:M45
No. there's no history of it in my familyy.I wouldn't say no-one a hundred per cent, but unlikely, 'cos I can't see why. I don't think I'd even ask at the opticians*** to be honest with you, 'cos I'd never have associated it with myself.' 21:F30. *Extracts annotated with interview number or group number (G), gender and age of participant. **The term 'glaucoma' was used in preference to POAG throughout the interviews ***In lay usage little distinction is made between the terms 'optician' and 'optometrist'. Both terms were used interchangeably during interviews to refer to primary eye-care practitioners visited by participants.
Box 3 Examples of participants' comments on glaucoma awareness and response to risk
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Eye among our participants, but also on issues affecting their utilisation of PECS. The study is reported in full elsewhere. 30 For the purposes of this paper the aims and method are summarised in Box 1 and relevant examples of participants' responses are presented in Boxes 2-4. In the following sections we explain how we used the Shah-Cross model as an orientating framework in discussing issues raised by the study with stakeholders. We made use of the model to link key elements of local eye-care policy (Figure 1b ) and service development (Figure 1c) to the research findings. These elements of policy and service development are identified in italics in the following discussion.
Mapping interview findings onto the policy terrain
As Figure 1b illustrates, three territories make up the policy terrain. Generic policy changes such as user involvement in planning and implementation of services, as well as specific changes, such as shared glaucoma care, challenge professionals' and service users' existing values and beliefs. At the same time they make new demands on communication and exchange of information. Overlap between these two policy territories marks out a crucial area for critical reflection on practice in relation to user-and provider-based cultural preferences, attitudes and norms; user and provider acceptance of change.
The interview study focused on user-based perceptions, and these provide a stimulus for critical reflection on policy-related issues. In relation to PECS utilisation (Box 2) they indicate that among our participants although the clearest understanding of glaucoma was acquired from optometrists, quality and extent of information is inconsistent across modes of delivery; communication and credibility within PECS may be undermined by a perceived conflict of interest between commercial and diagnostic functions.
The extent of trust in PECS, and quality of communication, are factors that impact upon attempts to improve POAG case detection among AfricanCaribbeans. Dimensions of trust include, fidelity, honesty, and competence. 31 Insofar as the competence dimension of trust refers to communication skills that enhance technical aspects of care, participants made qualitative distinctions between modes of delivery. Younger participants preferred the speedy and 'hasslefree' experience of some express delivery establishments. Older participants preferred independent practitioners or high street chains that offered a more thorough examination and more detailed information, even though this involved a protracted process of waiting and appointments. Acceptance of service reconfiguration in the form of shared/transferred glaucoma care by patients also depends upon belief in the trustworthiness and competence of PECS. If factors associated with structure and organisation of PECS are contributing to mistrust and misapprehension in some people, this could mean that inequities will remain despite service reconfiguration; that 'potential access' will not translate effectively into 'yit got me to think a vast amount about my eyes and how little, in comparison to all the things that are issues for meyI don't think of my eyes as part of my health.' 21:F30* 'I think from my personal point of view, looking at our population being Black and all the rest of it, I think it'd have to be serious. 'Cos Black people are just the types of people from my own personal experiences, if it ain't serious, if it doesn't look serious it can wait till next week, next month, whatever. If it looks serious they'll be like 'Wow!' Not that we want to make anyone panic, but they need to know that it's serious to draw them. If noty' G1:M34 'I think for someone like myself, people who wear glasses y I'm used to getting my eyes checked and this is something I'll be asking about, whereas before I'd just walk in and they'd do their thing. I'll talk to them about it. So it's important for me to know about my own health and safety.' G1:M43 'You need a lot more information in the doctors where people of colour goyI walk into my doctor's and don't see any information that says to me 'African-Caribbean people are suffering from glaucoma** quite a lot'.' G2:M61 'I think you've got communities, particularly in the Black church settings, and whatever message is in terms of ill health or education, you've got a ready audience.' G1:M43 'I intend, from what I've learnt, to take this onybecause really it's all about the community coming together and it's all about educating as well. So we need to tap into different resources as well.' G2:F37 *Extracts annotated with interview number or group number (G), gender and age of participant. **The term 'glaucoma' was used in preference to POAG throughout the interviews Eye 'realised access'. 2 Dissociation of optometrists' role in glaucoma case detection from their commercial role could help avoid this. Structuring critical reflection on these issues by triangulating these PECS user perceptions with those of professional practitioners and HES users will help establish the validity of these initial findings. However, ultimately the overlap between structure and organisation and values (Figure 1b ) may dictate what changes are realisable in terms of resource allocation that reflects commitment by funding bodies to financial investment in equipment and training for community optometrists in detection and management of POAG (particularly in young African-Caribbeans); capacity and willingness within the primary and hospital eye-care services to invest time and energy in the necessary professional development process.
Phases II and III of the ReGAE Project will help to inform these decisions.
Mapping interview findings onto the service development terrain
Service development (Figure 1c ) grounds research outcomes and policy decisions in the realities of everyday practice. Hence, the territories of service delivery are represented by its key players; service users, primary eye-care practitioners, and secondary eye-care practitioners, whose interaction is fundamental to POAG detection, timely referral to the HES, and effective disease management.
Some supply-side quality issues identified in the study have been discussed above, and these have implications for access in the overlap between service users and PECS (Figure 1c) . The interviews also revealed demand-side issues related to glaucoma awareness and response to risk, which influenced utilisation (Box 3). For example, glaucoma as a 'blinding condition of elderly people' (rather than an initially asymptomatic, potentially blinding condition of 30-50-year-old African-Caribbeans) led to an optimistic bias about the likelihood of developing POAG. Similarly, assumed lack of family history led to optimism in response to risk information. Participants' perceived invulnerability to POAG risk was, to some extent, compounded by their images of blindness, which did not fit with the clinical profile of POAG. Eye health was not integral to participants' schema of preventive health behaviour. Optometric visits were symptom driven, sometimes after an illness visit to the GP or secondary to other diagnoses such as diabetes. Normalisation of impaired visual acuity, by disguising or minimising symptoms suggests that PECS utilisation rates may not reflect actual level of need, and that any assumption that myopes are better informed about glaucoma through contact with PECS could be misguided.
That POAG is asymptomatic in its early to middle stages, coupled with the fact that a number of risk factors are inherited in families, accentuates the important role of family networks in promoting eye health and preventing blindness. 32 Participants' reorientated their thinking about glaucoma, and the community's role in enhancing glaucoma awareness and education, as a consequence of taking part in the interview (Box 4). Their responses indicated focal points of intervention within the local African-Caribbean community upon which glaucoma-related health education could be tailored. 33 The interview study and further research
The findings suggest there is a need for more information about POAG and glaucoma risk to be directed at AfricanCaribbean people living in Birmingham. Information needs to be disseminated as part of a reciprocal process that facilitates communication between eye-care professionals, the community and local health-care policy makers. Without this community agency in defining eye health, understanding POAG, and making choices about treatment and management will be constrained. It is clear that the supply and demand factors outlined above influence participants' motivation and level of self-efficacy in utilising PECS. Triangulating the findings of this early study with those of eye-care professionals and glaucoma patients in the local HES (the face and voice of glaucoma in the community) will contribute to informing patient choice as well as dialogue and debate about service reconfiguration involving shared/transferred care for glaucoma patients. As importantly, this early study has served a valuable formative function by preparing fertile ground for community involvement in research on clinical phenotyping of the African-Caribbean eye, which is an essential prerequisite for implementing appropriate educational outreach among eye-care professionals, enhancing glaucoma detection and reducing blindness rates in the African-Caribbean community.
Conclusion
People's use of health services is influenced by a range of psychological, social, cultural and practical factors. Eye-care services are no exception. 32 It is important that a small local qualitative study, such as we have described here, does not attempt to generalise about African-Caribbeans by suggesting that they may have a particular response to glaucoma risk, or attitude towards PECS. Doing so would ignore the extent of heterogeneity within any ethnic community and the fact that attitudes and beliefs are unstable properties that may vary with time and context. 34, 35 What the study does do is help illuminate how eye-health behaviour is shaped by individuals' experiences and viewpoints, and the implications of this for glaucoma education and detection in a community differentially at risk of POAG. This paper used elements of the study to illustrate the value of an easily accessible map or frameworkFthe 'Shah-Cross model'. The model was devised as a tool to clarify understanding of the underlying values and paradigms espoused by the research team, and enable relevant stakeholders stay orientated to emerging evidence from the complex glaucoma research project of which this study is an early part. It identifies clear reference points for further planning and research activity and acknowledges the centrality of local context by modelling a ground-up approach to ethnically sensitive eye-care research, policy making and service development. It is a starting point for continued evolution, rather than a refined model, but is transferable and could have value in facilitating interaction and dialogue related to a range of conditions differentially associated with specific ethnic groups.
